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(54) DOUBLE SIDED FLEXIBLE METAL PLATED LAMINATE BOARD 

(57)Abstract: 

PURPOSE: To provide a double sided flexible metal plated laminate board which is excellent in heat resistance, 
connection reliability when the boards are laminated in multilayer, and mass-productivity and lessened in cost. 
CONSTITUTION: A metal foil is laminated on both the sides of a polyimide film subjected to an adhesion treatment 
through the intermediary of an adhesive layer of polyimide adhesive agent whose glass transition point is a 
temperature of 200-250° C and which is formed as thick as 5-50% of the thickness of the polyimide film. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A double-sided flexible metal tension laminate sheet having become both sides of a 
polyimide film in which adhesion treatment of both sides was carried out from polyimide 
system adhesives whose glass transition point is 200-250 **, and laminating a metallic foil to 
them via an adhesives layer whose thickness is 5 to 50% of the thickness of a polyimide film. 
[Claim 2]The double-sided flexible metal tension laminate sheet according to claim 1 whose 
adhesion treatment of a polyimide film is plasma treatment. 



DETAILED DESCRIPTION 



Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the double-sided flexible metal tension 
laminate sheet excellent in the adhesive strength at the time of heat resistance and an elevated 
temperature, and the connection reliability at the time of multi layering. 
[0002] 

[Description of the Prior Art] A flexible metal tension laminate sheet is a substrate for flexible 
printed wiring boards. 

In connection with the miniaturization of remarkable electronic equipment, and densification, it 
is used abundantly in recent years. 

That it should correspond to this high density, both-sides-ization of the flexible metal tension 
laminate sheet is performed briskly, and also multilayering of four or more layers is also 
increasingly performed using a layer indirect adhesive. 

[0003]However, the adhesives which use the conventional double-sided flexible metal tension 
laminate sheet are an epoxy system and acrylic. 

Since the glass transition point is about 100-150 **, it cannot be said that the present demand is 
enough satisfied in characteristic sides, such as adhesive strength at the time of an elevated 
temperature, and solder heat resistance. 

Although the lamination temperature of 170-200 ** took at the time of multilayering, since this 
temperature was the temperature exceeding the glass transition point of the conventional 
adhesives, there were problems, like a metallic circuit shifts by contraction of the adhesives 
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before and behind lamination, etc. Since the coefficient of thermal expansion of Z shaft 
orientations was as large as abbreviation 5x10 ~*/** after lamination, the double-sided flexible 
metal tension laminate sheet using the conventional adhesives was not suitable as the material 
which problems, such as being inferior to connection reliability, also have, and carries out 
detailed line formation, and a material which carries out the Kota stratification. 
[0004] 

[Problem(s) to be Solved by the Invention]In recent years, it is in the trend by which the thing 
of two-layer structure which does not use adhesives is used abundantly in an one side flexible 
metal tension laminate sheet. There was a means used as a double-sided flexible metal tension 
laminate sheet using the one side article of two-layer structure, and although the whole of each 
characteristic was good, there was a problem that a manufacturing cost was high, as the 
double-sided flexible metal tension laminate sheet was shown in the JP,3-205474,A 
specification. This invention is that a glass transition point uses the polyimide system adhesives 
which are 200-250 ** as adhesives which it was made in view of this situation, and are used for 
a double-sided flexible metal tension laminate sheet, It aims at providing the double-sided 
flexible metal tension laminate sheet which was excellent in heat resistance or the connection 
reliability at the time of multilayering, and also was excellent also in cost or mass production 
nature. 
[0005] 

[Means for Solving the Problem] A result of having examined wholeheartedly what this 
invention persons replace with acrylic of the former which caused characteristics degradation, 
or epoxy adhesive, When a glass transition point uses polyimide system adhesives which are 
200-250 **, based on an attaining [ said purpose ] title and this knowledge, it came to complete 
this invention. 

[0006]To namely, both sides of a polyimide film in which adhesion treatment of both sides was 
carried out as for this invention. A glass transition point consists of polyimide system adhesives 
which are 200-250 **, and a double-sided flexible metal tension laminate sheet, wherein 
thickness laminates a metallic foil via an adhesives layer which is 5 to 50% of the thickness of a 
polyimide film is provided. 

[0007]Since it was high compared with a thing of the former [ glass transition point / of 
adhesives ], a double-sided flexible metal tension laminate sheet of this invention had few falls 
of adhesive strength with a metallic foil also in 200 **, and abnormalities were not accepted for 
more than 60 seconds by solder bath immersion which is 350 **. 

[0008]this invention — business — ****— a polyimide film — ******-- in order to secure 
dimensional stability, a low-thermal-expansion nature polyimide film which has a line 
coefficient of thermal expansion comparable as a conductor metal is used preferably. Although 
YUPI REXX S (made by Ube Industries, Ltd.), APIKARU NPI (made by Kaneka Corp.), etc. 
are mentioned as such a polyimide film, in 50-250 **, the following [ 2.5x10 5 ] are preferably 
used for a line coefficient of thermal expansion. When a line coefficient of thermal expansion 
uses a polyimide film exceeding this, a rate of a dimensional change after circuit processing 
may become large, and connection reliability in a thermal cycling test may fall. As for thickness 
of a polyimide film, a 12.5-75-micrometer thing is usually used suitably. 
[0009]Adhesion treatment is performed to both sides of this polyimide film. Methods of 
adhesion treatment include chemical preparation, such as mechanical processes, such as 
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brushing and sandblast treatment, coupling agent processing, alkali treatment, corona treatment, 
and plasma treatment. Oxygen plasma treatment is especially the most preferred from a field of 
an effect. 

[00 10] A metallic foil is laminated by both sides of a polyimide film of a double-sided flexible 
metal tension laminate sheet of this invention via an adhesives layer. This adhesives layer 
consists of polyimide system adhesives whose glass transition temperature is 200-250 **. The 
heat resistance of a double-sided flexible metal tension laminate sheet obtained as glass 
transition temperature of adhesives is less than 200 **, and connection reliability at the time of 
multilayering fall, and if it exceeds 250 **, adhesion of a polyimide film and a metallic foil will 
become difficult. As a metallic foil, 8-105-micrometer-thick copper foil is used suitably. 
[001 l]What imide-izes polyamide acid produced by making tetracarboxylic acid, such as 
benzophenone tetracarboxylic acid, etc. react to diamino compounds, such as 
2,2-bis[4-(p-aminophenoxy) phenyl] propane, as polyimide system adhesives used by this 
invention, Or what blends and imide-izes bismaleimide compounds, such as N,N f -(methylene 
di-p-phenylene) bismaleimide, is mentioned to said polyamide acid. 
[0012]The above-mentioned adhesives layer thickness is taken as 5 to 50% of thickness of 
thickness of a polyimide film. The connection reliability of a flexible metal tension laminate 
sheet which will be obtained if adhesives layer thickness exceeds 50% of thickness of a 
polyimide film falls. 5 to 30% of thickness of a polyimide film is used preferably. As this 
reason, a coefficient of thermal expansion of Z shaft orientations of polyimide system adhesives, 
although it is 6.1xl0" 5 /** and is small single or more figures in 50-250 ** compared with a 
conventional epoxy system and acrylic — a metallic foil of copper or others, and until 
equivalent — making it small, since it is difficult, When a rate that an adhesives layer in the 
whole insulating layer occupies increases, it is because Z shaft-orientations coefficient of 
thermal expansion of the whole insulating layer becomes large and poses a problem in respect 
of dimensional accuracy or connection reliability. 

[0013]Formation of an adhesives layer of this invention applies a polyimide system adhesive 
composition to both sides of a polyimide film which carried out adhesion treatment uniformly, 
and ranks second to them, for example, is dried 200 ** 150 ** for 30 minutes for 10 minutes. It 
is made for each adhesives layer thickness after desiccation to turn into 5 to 50% of thickness 
by a ratio with a polyimide film of a base film. On a metallic foil, a polyimide system adhesive 
composition may be uniformly applied so that it may become the above-mentioned thickness. 
[0014]Finally, a polyimide film and a metallic foil are bonded by thermo-compression via an 
adhesives layer. More than a glass transition point of adhesives is required for temperature in 
this case, and it is 240-260 ** preferably. It is not limited especially although more than 20 
kgf/cm 2 of a pressure is preferred. There is no limitation in particular about time and a crimping 
method, and it determines, observing the actual characteristic. Continuation sticking by pressure 
by roll laminating is also possible, and it is dramatically useful. 

[0015]A metallic foil tears off a double-sided flexible metal tension laminate sheet produced by 
performing it above, in 200 **, 0.8 or more kgf/cm and solder heat resistance are more than for 
60 seconds at 350 **, and strength is excellent in adhesive strength at the time of heat resistance 
and an elevated temperature, and connection reliability at the time of multilayering. 
[0016] 

[Example]Hereafter, although this invention is explained in detail based on an example, this 
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invention is not limited to this. 

It is a 2,2-screw, pouring 300 ml/m of dry nitrogen to the reaction vessel made from 601 
stainless steel furnished with synthetic example 1 thermo couple, an agitator, a nitrogen suction 
opening, and a capacitor. [4-(p-aminophenoxy) phenyl] 4.20 kg of propane and 42.5 kg of 
N,N-dimethylacetamide were put in and stirred, and BAPP was dissolved. Cooling this solution 
at 20 ** or less using a water jacket, 3.30 kg of benzophenone tetracarboxylic acid is added 
gradually, the polymerization reaction was carried out, and ********** polyamide acid varnish 
was obtained. 

[001 7]It cooked at 80 ** until the rotation viscosity of this varnish became about 200 poise 
from the purpose which improves future coat workability. The polyamide acid currently 
generated in this varnish is 7.5 kg (15wt%). The glass transition temperature of the polyimide 
obtained from this polyamide acid was 245 **. 

[001 8] Subsequently, this polyamide acid varnish was cooled at 40 **, the addition dissolution 
of 3.00 kg of the N,N'-(methylene di-p-phenylene) bismaleimide which hits 40 weight sections 
to unvolatilized polyamide acid 100 weight section was carried out, and the polyimide system 
adhesive composition was obtained. 

[0019]Oxygen plasma treatment is carried out to both sides of the polyimide film (the Ube 
Industries, Ltd. make, trade name UPILEX-S) of 125 micrometers of examples on pressure 
O.ltorr, the supplied power of 15 kW, and the conditions for processing time 5 seconds, The 
polyimide system adhesive composition compounded in the synthetic example 1 to both sides 
was applied so that the thickness after desiccation might be set to 10 micrometers, respectively, 
and it dried on 200 **/the conditions for 30 minutes for 150 **/10 minutes. The residual 
volatile matter in adhesives was 0.3 % of the weight. 

[0020]next, the adhesive coated surface of the above-mentioned polyimide film and 
35-micrometer copper foil (the Nippon Mining Co., Ltd. make.) The roughened surface of the 
trade name BHY was made to counter, a polyimide film and copper foil were piled up, it 
pressed on the lamination conditions of 40 kgf/cm 2 for 250 **/30 minutes, and double-sided 
flexible copper clad laminate was obtained. It tears off as a metallic foil and 1 .2 kgf/cm and at 
least 200 ** of strength is 1.2 kgf/cm at a room temperature. 

The adhesive strength fall at the time of an elevated temperature was not accepted, and 
abnormalities were not accepted by 350 ** and the solder bath examination for 3 minutes, either. 

[0021]The polyimide system adhesive composition compounded in the synthetic example 1 to 
the roughened surface of copper foil (the Nippon Mining Co., Ltd. make, trade name BHY) of 
235 micrometers of examples was applied so that the thickness after desiccation might be set to 
10 micrometers, and it dried on 200 **/the conditions for 30 minutes for 150 **/10 minutes. 
The residual volatile matter in adhesives was 0.3 % of the weight. 

[0022]next, the 25-micrometer polyimide film (the Ube Industries, Ltd. make.) which carried 
out oxygen plasma treatment to both sides on Example 1 and the conditions The double-sided 
oxygen-plasma-treatment side and adhesive composition spreading side of trade name 
UPILEX-S were made to counter, a polyimide film and copper foil were piled up, it pressed on 
the lamination conditions of 40 kgf/cm 2 for 250 **/30 minutes, and double-sided flexible 
copper clad laminate was obtained. It tears off as a metallic foil and 1 .3 kgf/cm and at least 200 
** of strength is 1 .2 kgf/cm at a room temperature. 
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Abnormalities were not accepted by 350 ** and the solder bath examination for 3 minutes, 
either. 

[0023]Using epoxy /NBR system adhesives (the Hitachi Kasei Polymer Co., Ltd. make, trade 
name H-2766 glass transition temperature of 60 **) as comparative example 1 adhesive 
composition, 120 **/10 minutes, and lamination conditions were made into 170 **/60 minutes 
for the drying condition, and also the double-sided flexible metal tension laminate sheet was 
obtained like Example 1. Although it tore off as the metallic foil and strength was 1 .5 kgf/cm at 
the room temperature, the metallic foil has exfoliated at 200 **. The metallic foil exfoliated also 
in a 350 ** solder bath examination. 

[0024]The coating thickness of comparative example 2 adhesives was 30 micrometers, and also 
the double-sided flexible metal tension laminate sheet was obtained like Example 1 . Although it 
tore off and abnormalities were not accepted to be also strength and a solder bath examination, 
the rate of a dimensional change was as large as -0.15%, and trouble was caused at the time of 
multilayering lamination. The coefficient of thermal expansion of Z shaft orientations produced 
the crack greatly with 8.0x10 " 5 /** at the time of a thermal cycling test (-65 **/30 minutes <- 
->125 **/30 minutes). 
[0025] 

[Effect of the Invention] According to this invention, the double-sided flexible metal tension 

laminate sheet which tore off at the time of an elevated temperature and was extremely 

excellent in strength and solder heat resistance can be provided. Manufacture of the flexible 

printed wiring board of the characteristic as for which after multilayering has high connection 

reliability and is low cost and which was excellent by this was attained. 

*************** 
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